Abstract
Introduction
There are a number of different conceptual approaches to measuring well-being at the individual level. They differ in terms of the importance attached to the individual's own judgments about his/her own well-being, and in the number of dimensions of well-being they attempt to include (Ravallion 1994) . The majority of studies in applied economics and sociology, if they are not specifically devoted to the measurement of well-being, routinely rely on a unidimensional approach, whereby individual material well-being is measured by monetary measures such as disposable income or expenditures. The same approach is typically used to derive aggregate estimates of well-being at a societal level, e.g. using GDP per capita (Deaton 1997; Sen and Foster 1997) . Despite the prevalence of this tradition of measuring material well-being in the systems of national statistics and cross-national comparative studies, the past few decades have witnessed an expansion of approaches based on multidimensional estimates of living standards that take into account not only income, but also non-monetary variables, such as quality of diet, availability of durables and amenities, ownership of financial assets, etc. (Stiglitz, Sen et al. 2009; OECD 2011; UNDP 2014) .
This multidimensional approach to the measurement of living standards has been pioneered and developed by the literature on poverty and deprivation (Sen 1976; Townsend 1979; Mack and Lansley 1985) . The indices of relative deprivation and social exclusion are essentially the composite indices of material well-being, instrumentally adjusted to poverty measurement.
Numerous studies using this approach have demonstrated that definitions of poverty based on disparate measures of well-being, such as income, consumption and subjective economic stress, can lead to the classification of different groups of households as 'the poor', and have shown that the overlap between these groups is not as large as sometimes expected (Boarini and Mira d'Ercole 2006; Whelan and Maitre 2009; Whelan and Maître 2010; De Neubourg, De Milliano et al. 2014; Whelan, Nolan et al. 2014; Alkire, Ballon et al. forthcoming 2015) .
Another implication highlighted by the poverty and deprivation literature is the relativity of the concept of well-being. The relative deprivation approach implies that individual wellbeing should be measured against the standards 'that are customary or at least widely encouraged or approved in the societies to which they belong' (Townsend 1979 ). This approach is grounded in the literature on subjective perceptions of well-being, and suggests that people assess their position relative to the position of their reference group, which is determined by geographical (neighbourhood) or social criteria (educational class, occupation), or a combination of these (Merton and Rossi 1968; Levitas, Pantazis et al. 2007; Whelan and Maitre 2009; Goedeme and Rottiers 2011; Bellani 2013 ).
These two implications are especially important in the context of developing and postsocialist economies, where income underreporting is common, and disparities in living standards between various subgroups of the population are much higher than in rich countries (Deaton 1997; Deaton and Zaidi 2002) . This motivated us to create a composite index of household material well-being for Russia, which to our best knowledge is the first attempt of its kind. To a large extent this is due to the lack of household surveys which would gather information on several aspects of material well-being. This paper uses newly available and rich data on material well-being from the Gender and Generation Survey (GGS) 1 for Russia.
Although the proposed index is substantively linked to the Russian survey, we attempted to offer a clear measurement model that could be replicated in other GGS countries, or when using other surveys that collect information on several aspects of material well-being.
In this paper material well-being is understood as a generic notion that covers a number of different domains, whereas the concept of domain is used to distinguish between different aspects of people's resources, such as income security, basic needs, durables, housing and subjective material well-being. Our aim is to provide a measurement model that takes into account the multidimensionality and relativity of the concept of well-being, and helps to clarify how material well-being can be measured at the individual level in a more comprehensive way. We attempt to demonstrate what can be gained by applying a composite material well-being index in the analysis of the survey data, using Russia as an example.
The next section discusses the theoretical framework providing the basis for the measurement of material well-being as a multidimensional and relative concept. The empirical analysis starts with a presentation of the data and of the methodological approach to constructing a composite index proposed in this paper, including the choice of indicators, weighting and aggregation. In the results section we move on to the analysis of the Russian household survey and describe various choices that had to be made, to ensure the reliability and robustness of the composite index. Then we test the validity of our composite measure by correlating it with other variables that were previously shown to be associated with material well-being. The last section summarizes the results of the analysis and provides some suggestions for future research.
Theoretical framework
Despite the growing number of studies on multidimensional measurement of economic wellbeing, many examples of which can be found in the specialized journals, such as Social
Indicators Research and Quality of Life Research, the tradition of measuring well-being using monetary indicators, e.g. disposable income or expenditure, is still prevalent in national statistics, international comparisons and academic research. This tradition is rooted in the welfarist approach, which equates the maximization of welfare and the maximization of factors of consumer utility (Ravallion 1994 ).
In contrast, non-welfarist approaches pioneered by A. Sen (1976) and P. Townsend (1979) prefer to base welfare assessments on individual levels of well-being across a number of dimensions, such as food, clothing, housing, etc. In this tradition well-being is defined in terms of a number of basic needs which are measured by non-monetary indicators. The construction of these indicators implies the identification of a list of basic needs that must be satisfied and a minimum level of satisfaction of these needs. The resulting indicators are then aggregated in a composite index by summing up the indicators for each individual (Mack and Lansley 1985) . The resulting indices of multiple deprivation and social exclusion (Nolan and Whelan 1996; Gordon, Adelman et al. 2000; Whelan and Maître 2010) are essentially the composite estimates of well-being, instrumentally adjusted to poverty measurement.
The multidimensional approach is shared by some scholars working with monetary measures of well-being, such as income and consumption. For example, Deaton suggests that measures of individual well-being should be based on consumption aggregates that take into account the consumption of food and non-food items, as well as the value derived from the consumption of durables and from home-ownership (1997). Ravallion goes further to suggest that under certain conditions monetary poverty can also be interpreted as a multidimensional phenomenon (2012). This interpretation can be found, in particular, in the works of one of the first researchers of poverty, J. Rowntree. The latter defined poverty as the lack of financial resources necessary for the provision of the minimum level of consumption of food, clothing and other vital domains of life (Rowntree 1901 The main limitation of the unidimensional monetary approach to measuring individual wellbeing is that the availability of financial resources does not always guarantee access to consumer goods and services. This may occur because of lack of services and infrastructure, lack of information, administrative barriers, discrimination, etc. (De Neubourg, De Milliano et al. 2014) . In contrast, access of households to certain goods and services might be provided for free or at a discounted price. For instance, the availability of free public health care and education means that the household does not need additional financial resources to meet these basic needs. At the same time, households may consume more than their disposable income can afford due to the fact that a part of consumption can be covered by in-kind interhousehold transfers and home production of food, especially in the rural area.
Numerous studies have demonstrated that when material well-being is defined using a single criterion, such as disposable income, basic needs, or subjective economic stress, different groups of households are classified as poor, and the overlap between those groups is quite small (Boarini and Mira d'Ercole 2006; Whelan and Maitre 2009; Whelan and Maître 2010; De Neubourg, De Milliano et al. 2014; Whelan, Nolan et al. 2014; Alkire, Ballon et al. forthcoming 2015) . Although experiencing poverty in one well-being domain increases the chances of being deprived in other domains, this is not the case for all individuals. These results have raised an awareness of the limitations of using unidimensional measures to monitor societal progress in living standards. For example, in 2010 the European Union adopted the 2020 Poverty and Social Exclusion Target, which employs a multidimensional measure combining three indicators (relative income poverty, material deprivation and household joblessness). The OECD has produced a Better Life Index (OECD 2011), which allows it to compare 34 OECD member states by their levels of material well-being (GDP per capita), as well as by several non-income related dimensions of well-being, such as the access to employment, the quality of education, housing, environment, etc. The UNDP, which produces the well-known multidimensional Human Development Index, has launched a new Multidimensional Poverty Index, designed to complement the measures of income poverty by a set of measures reflecting deprivation in access to health, education and decent living conditions (UNDP 2014).
As far as the second implication of the basic needs approach is concerned, individual wellbeing should be measured against the standards 'that are customary or at least widely encouraged or approved in the societies to which they belong' (Townsend 1979) . There is strong evidence to suggest that the concepts of poverty/wealth are related to individual perceptions, rather than to objective states. The idea originates in R. Merton's reference group theory, according to which people's assessment of their position is always relative, i.e.
depends on the income level of their reference group, which may be determined by geographical (neighborhood) or social criteria (educational class, occupation), or a combination of these (Merton and Rossi 1968) . The reference group theory has been further developed in studies of social exclusion, which imply that individual well-being is affected by opportunities of access to financial resources, activities, consumer goods and services that are available to the majority of the population in the given jurisdiction (Levitas, Pantazis et al. 2007) . In other words, well-being is determined by the relative position of an individual in a society, rather than by objective factors (Whelan and Maitre 2009; Goedeme and Rottiers 2011 ) and has to be assessed in relation to the situation of his/her reference group, i.e. other individuals with similar socio-demographic characteristics, with whom he/she interacts on a regular basis (Bellani 2013 (Pantisano, Craglia et al. 2014 ).
Apart from the conceptual considerations, there are some methodological issues connected with the way income data are collected in household surveys. The measurement of income in surveys is often associated with various statistical problems. These include income underreporting, when some households participating in the survey do not report all incomes;
an item non-response, when some households do not report income at all; and a unit nonresponse, when some households do not participate in surveys even when selected in the survey sample. These three phenomena can, potentially, seriously affect the estimation of household income, especially at the upper end of income distribution. While there is no obvious solution for the third type of bias (unit non-response), using income in combination with additional material well-being indicators can help to control the first two problems (income underreporting and item non-response) and to increase the reliability of the wellbeing analysis.
This is especially important in the context of developing and post-socialist economies with a large non-observed economy (Deaton 1997; Deaton and Zaidi 2002) . The research on Russia, in particular, often has to deal with income underreporting and volatility (Ovcharova and Tesliuk 2006; Gorodnichenko, Sabirianova Peter et al. 2010; Gimpelson and Kapeliushnikov 2011; Popova 2013 
Data
This paper uses data from the Gender and Generation Survey (GGS) for Russia for 2007.
GGS is a multi-topic survey primarily focused on demographic behaviour, but it also contains an extended set of variables on material well-being, which so far have not been available in any other survey conducted in Russia. Overall, we were able to draw 25 well-being indicators: this makes GGS a unique source of data for this kind of study. The survey satisfies international standards in terms of sampling and quality of data collection. It is based on a three-stage probability sample drawn from the population of dwellings 3 . In each dwelling one household was selected for an interview and within each household interviews were conducted with one randomly selected individual aged 21-82 years. Therefore, the GGS sample is suitable for analysis at both household and individual levels. In addition, a part of the GGS sample is compatible with the sample of Russian Longitudinal Monitoring Survey (RLMS-HSE) 4 . This enables us to draw additional information from RLMS-HSE, in order to construct some of the well-being indicators which are missing in GGS. The analysis in this paper is based on the 2007 5 cross-sectional sample of 11,117 households/individuals.
Methodology of constructing a material well-being index
The procedure for constructing the index includes the following steps:
(1) on the basis of the contextual analysis of GGS data the indicators of material well-being are selected;
(2) the indicators are combined to form separate domains of material well-being, and for each domain a separate index is calculated;
(3) the domain indices are combined to form an overall material well-being index.
We identified five domains, each reflecting a particular aspect of material well-being: income security, basic needs, durables, housing and subjective material well-being. (OECD 2011; Land, Michalos et al. 2012; UNDP 2014) . Indicators of deprivations/basic needs are used to capture current consumption capacities of the household, incorporating a subjective evaluation as to whether they are doing without a particular item due to inability to afford (Nolan and Whelan (1996) ). Long-lived assets such as housing and consumer durables which require large and relatively rare expenditure are considered as a good proxy for living standards of the household in the long run (Deaton 1997) . Subjective estimates of their own material well-being by the respondents can be a useful complement to more objective data as they can affect household behaviour (OECD 2013). Thus, our overall material well-being index combines monetary and non-monetary, objective and subjective, short-term and long-term well-being indicators, which altogether are expected to increase the reliability of the overall measure.
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Given the conceptually different nature of our domains, it is important to avoid an overlap of indicators across the domains. For example, the presence of arrears (in paying rent and utility bills) and savings may be used as indicators within the domains of either income security or basic needs. We opted for using them in the income domain, although the other option can also be justified 7 . This approach allows us to avoid the need to define causal links between different dimensions of material well-being (e.g. between income and housing) and enables us to make reasonable decisions about the weight of different domains within the composite index.
Each domain index consists of a number of indicators that should comprehensively capture relevant dimensions of material well-being within the constraints of data availability, i.e.
satisfy the following criteria:
 to be domain specific, i.e. to be direct indicators of that aspect of material well-being;
 to reflect aspects of material well-being that are observed in all sample units, rather than some specific group of the population;
 to be defined for the whole sample.
The income security domain is represented by a single indicator -per capita income -which is adjusted using two additional income security indicators to make it more robust. Other material well-being dimensions are measured by composite indices comprising a number of indicators, reflecting whether or not the household has or can afford certain items/activities (seven in basic needs, ten in durables, five in housing and two in subjective well-being). The procedure for aggregating indicators into a domain index includes the following steps:
Step 1: to define whether an item is available or not;
Step 2: to define the weight of each item;
Step 3: to sum up all the items that are available to the household.
A domain index is calculated using the formula below:
where х is an item (1 if available; 0 if not available); а is the weight of an item; i is the number of items included in the index. The reliability of a domain is tested using the Cronbach coefficient Alpha (Cronbach 1951) , which shows how well a set of items measures a certain latent concept. The generally accepted reliability thresholds vary by discipline, but typically lie within the range of 0.6 -0.8, with an average value of 0.7 (OECD 2008) . A final domain index is a continuous distribution of scores from 0 to 100, with those lacking all items scoring 0, and those having all items not owned by anybody else potentially scoring 100.
In order to put domains on the same metric numerical scores are transformed into ranks. This method is not affected by outliers and allows comparing the performance of individuals across various well-being domains in relative terms (OECD 2008) . These untransformed ranks were standardized by dividing each rank by the maximum rank of the domain and multiplying this by 100.
The aggregation of variables within the composite index can be performed by giving all variables the same weight, assuming that all variables make the same contribution to the composite index. This is a fairly common practice which could disguise the absence of an empirical basis or a theoretical model (OECD 2008) . The other approach is to use weights which reflect the relative importance of each variable for the composite index (Willitts 2006 ).
The weights can be chosen arbitrarily, determined by policy priorities or theoretical factors or derived empirically (Hallerod 1994) .
We wanted to avoid making any value judgements regarding the relative importance of various aspects of well-being by relying on an empirical approach. In order to combine various indicators within the separate domains indices we applied the prevalence weighting approach, whereby the presence of each item is weighted by the proportion of households that cannot afford that item 8 . This approach enables us to take into account the cost of items as well as individual preferences: those items owned most widely are likely to be the most affordable and thus will have a lower weight than those items that are affordable to fewer households (Decancq and Lugo 2013) . Following the reference group theory, the weights were additionally adjusted by taking into account differences in needs and preferences between various population subgroups. To a certain degree, this procedure is analogous to the adjustment of household income using an equivalence scale or regional/temporal price indices, in order to eliminate differences in the cost of living. The weights were adjusted using the combination of two criteria -the geographical area (the large regional centres, other cities, urban settlements and rural settlements) and household composition (households of working age people with children under 18 years; households of working age people without children; and households of pensioners without children). Accordingly, the weight for each item had twelve values. Other combinations were tested but those chosen here appeared to be optimal in terms of the group size 9 . In addition, they provided the highest variability in terms of values of the weight variable (i.e. the proportion of people who could not afford certain items), which guaranteed higher variability in the domain scores. This is desirable because later on numerical scores within separate domains are transformed into ranks, before they are combined in an overall well-being index. Hence, a higher variability of the weights helps to achieve a higher number of unique ranks in the composite indices. The χ2 test was applied to confirm that the differences between the selected subgroups were statistically significant.
Overall, the higher the average proportion of households deprived of an item in the reference group, the more the ability to afford it contributes to the domain index 10 .
In order to combine the separate domain indices in the overall well-being index, we relied on Factor analysis (using the Maximum Likelihood method) to derive weights for their combination. This method was chosen to reflect the statistical quality of the data, as it allowed us to assign higher weights to more statistically reliable domains of well-being (Jacobs, Smith et al. 2004) . It gave us control over the degree of compensability in the composite index, whereby low scores in some domains can be compensated by high scores in other domains (Nardo, Saisana et al. 2005) . By assigning lower weights to less reliable domain indices we achieved some degree of non-compensability for a deficit in more reliable domains, and vice versa. The advantage is that the reliability of the overall well-being index is improved by giving more weight to more reliable domains.
The domain indices and overall material well-being indices are validated by exploring their relationships to key socio-economic attributes, which were previously shown to be strongly associated with individual material well-being, i.e. occupational class (Breen 2004; Grusky and Weeden 2008) , family composition (Rig and Sefton 2006) and life satisfaction (Schokkaert 2007) .
Results
A step-by-step procedure for the construction of the summary index of material well-being is given below. All tables and figures are based on GGS-2007 unless indicated otherwise.
Income
GGS contains a relatively detailed battery of questions about all types of personal income of the respondent and his/her partner/spouse for the last 12 months (including income from employment and self-employment, pensions, scholarships and social benefits, alimonies and child maintenance from previous partners). In addition, the respondents were asked to indicate either the annual household income from all sources or the average monthly income from all sources for the past 12 months. Thus if the respondents did not report the total household income or if the total household income was below the sum of the components, including the personal income of the respondent and his/her partner and cash transfers received from other people (8.5% of all households), the final income indicator was adjusted using these data. Per capita incomes that were lower than 1/10 of median per capita incomes in the household's region and area (capital city/other urban/rural) were substituted by this value (1% of observations). For households that did not provide any information about their incomes (2.8%) they were predicted using a linear regression model 11 . Finally, our income indicator was adjusted for the inter-regional disparity in the cost of living using the ratio of the federal and regional minimum consumer baskets in the second quarter of 2007 12 . Our final income indicator is measured in per capita terms 13 . being equal, we assume that households that can make savings are better off than those that cannot. 2.4% of households reported that they were able to make savings and were in arrears at the same time. Based on the above-mentioned assumptions we have computed the adjustment coefficients for household income equal to (1) the ratio of rent and utility bills debt and total household income, and (2) the ratio of savings and total household income.
Since there were no data on the amounts of debts/savings in GGS, we have calculated these ratios for each income decile using RLMS-HSE data for the same year ( Table 1) . If the household reported debts or savings, its income was multiplied by the adjustment coefficients for a respective income decile. Although the differences between the deciles are rather small (apart from the bottom decile), this procedure still affects the ranking of households and this is important because later on numerical scores within separate domains are transformed into ranks, before they are combined in an overall well-being index.
Basic needs
GGS collects information on whether the household can or cannot afford eight items listed in Table 2 . The wording of the question enables us to distinguish between the enforced lack of an item ('cannot afford') and the lack of an item due to choice ('do not have for other reasons'). The separate items were combined into the domain index using Formula 1, with the weights accounting for the relative variation in needs across twelve population subgroups (Annex, Table 1 ). The weights denominator is the number of households that cannot afford an item. For instance, the proportion of households that cannot afford to buy new clothes amounts to 8.1% on average across the sample. However, among the families of working age people without children living in regional centres, this share reaches almost 44%, while among households of pensioners it is just 6.8%. This reflects the difference in both resources and consumer preferences of these groups, and will be accounted for in the summary measure by our weighting scheme.
The set of indicators for the basic needs domain is internally consistent (overall Cronbach's alpha is above 0.800). However, it appears that after the exclusion of one item ('keeping home adequately warm') the Cronbach's alpha for the overall measure increases from 0.809 to 0.814. This happens because this item is available to the majority of the population and its inclusion does not add any additional variance to the summary measure. Also, the item-total correlation coefficient for this item is substantially lower as compared to other items (it is 0.295 while for the rest of items it is always above 0.500). This item does not correlate very well with the overall scale, thus, it may be dropped. Ultimately, the domain index comprises seven items, with weights varying across the population subgroups. The index values range from 0 to 100. 
Durables
The domain seeks to measure household assets in the long term by analysing the availability of durables, a car and a second home. GGS collects the data on possession 15 of eleven items and the wording of the question allows us to distinguish between families that do not possess items due to lack of money or due to their preferences ( Table 3) . The separate items were combined into the domain index using Formula 1, taking into account the variation in weights of items across 12 groups of households (Annex, Table 1 ).
The overall Cronbach's alpha of 0.693 allows us to conclude that the scale is reliable.
However, the exclusion of one item ('dishwasher') increases the reliability of scale (Cronbach's alpha rises to 0.697). This item also appears to be poorly correlated with the rest; the item-total correlation is twice as low as for any other item. This does not mean that the presence of a dishwasher is not important in terms of material well-being, but given that only 1.2% of households reported having a dishwasher and 69.3% of households do not have it 'for other reasons', its exclusion from the scale appears to be reasonable. It is noteworthy, although a similarly high percentage of households do not have a second car for other reasons rather than the lack of money, the removal of this item would reduce the reliability of the scale. Thus, the final domain index comprises ten items. The index scores range from 0 to 100. 
Housing
The approach to measuring well-being in terms of housing is not different from that applied to basic needs and durables (see Formula 1), except for the fact that indicators do not come as a battery of questions. There is more than one potential approach to the measurement of housing material well-being, and many possible indicators. One approach might be to focus on ownership and accessibility of housing, while another might be to identify poor quality and overcrowded housing. We attempted to combine these two approaches in one summary measure of housing. Below we describe the indicators ( Table 5 ). The weights of indicators are presented in Annex, Table 1 .
We start with an indicator of home ownership. The specificity of the Russian housing market is that the majority of families are either homeowners or tenants renting their accommodation from the state or municipality, and thus paying lower rents, and only a minor part of the population rents accommodation from private firms or persons, paying the market rent 16 .
According to GGS, 64.6% of all households in the sample are homeowners. Another 30.4%
of households live in state/municipal accommodation, paying low rents, or in rent-free accommodation provided for them by relatives; hence the level of housing-related expenses does not differ much from that of homeowners. Only 5% of households reported renting private accommodation and paying the market rent. Other conditions being equal, it is reasonable to assume that homeowners are better off than tenants, thus our first indicator equals 1 for homeowners and 0 for all others 17 . The indicator is weighted by the proportion of households renting housing on the market, varying across twelve population subgroups. Since this proportion on average is small (5%), the average weight of this indicator in the summary housing domain will be low, but it will be higher in regional centres where the housing market is more developed compared to other settlement types, and for families with children, who are more likely to be tenants, compared to pensioners. As far as pensioners are concerned, there are practically no cases of living in a rented home, so the weight of this indicator for this group of households will be 0.
The next indicator is the availability of separate accommodation, which equals 1 if a household lives in a separate house/flat and 0 if it does not. The indicator is weighted by the proportion of households that cannot afford separate accommodation. The situation where several nuclear families have to share the same flat or house is characteristic of 7.9% of households, but these proportions are much higher in cities and for households with children.
Accordingly, the weight of this indicator for these groups of households will be higher than for rural and pensioners' households.
Now we turn to the characteristics of quality of housing, starting with the availability of amenities. GGS collects data on seven types of amenities. The lack of one or several items from the list was treated as a sign of poor quality of housing, hence low material well-being.
Based on the results of reliability analysis, one of the items ('toilet without central plumbing') was excluded from the summary measure. The overall Cronbach's alpha for the 6-item index equals 0.900, which signifies very high internal consistency. No weights were applied as we considered that all amenities are equally important. The final indicator equals 1 if all the amenities are available, and 0 if at least one item is lacking. On average 40.8% of Russian households live in low quality dwellings. This indicator does not differ across demographic groups, but has a particularly high disparity across types of settlement: in regional centres the proportion of inadequate housing is below 20%, while in rural settlements it reaches over 80%. Accordingly, in urban areas where amenities are not a rare thing, this indicator will have a lower weight in the final domain index, while in rural areas where the housing in general is of worse quality it will have a higher weight. In other words, the denominator contains the number of household members, adjusted using the equivalence scale, which was developed to account for the housing standards characteristic for Russia. These standards should be adjusted to national conditions if the methodology is to be replicated in a different country. According to this scale, the minimum number of rooms for a childless couple equals 1, for a couple with 1 child -1.5, for a couple with 2 children -2, for two adults not related by partnership -2, etc. The modal value (1 room per equivalent member) was taken as a threshold to create an indicator. The indicator equals 1 if the rooms' availability equals 1 or more, otherwise it equals 0. A low number of rooms is characteristic of 22.9% of Russian households, but this average value hides a large disparity across the population subgroups. Pensioners' households are relatively well-off in terms of rooms' availability; hence for this group the weight of this indicator in the summary housing index will be close to 0. In contrast, more than a half of households with children living in cities and a third of families in rural area and urban type settlements lack rooms. For these categories of households the indicator will have a higher weight in the summary index. As in other composite domains, the summary housing index, including five indicators, was tested for internal consistency. The indicators turned out to be weakly positively correlated with each other, with the overall Cronbach's alpha for five items reaching 0.245. This was expected, because our indicators were a mix of ownership and quality of housing characteristics. Note that indicator of amenities has the lowest item-total correlation value (-0.008), which indicates that it is not measuring the same construct as the rest of indicators.
However, even if the indicator of amenities is deleted, the Cronbach's alpha would rise to 0.347, which is still well below the acceptable reliability thresholds. This reflects the specificity of the Russian housing market, where housing ownership (which is quite widespread due to privatization in the 1990s) is weakly correlated with housing quality, and housing quality characteristics such as the availability of amenities and the living space are weakly correlated with each other (i.e. houses in rural area are more spacious, but poorly equipped with amenities, while in urban areas accommodation is equipped with amenities, but is typically of a smaller size). Since the elimination of either of these indicators would not help us raise the overall reliability of the housing domain, we chose to keep all five items within the summary housing index for further investigation, keeping in mind that the reliability of the housing index is low.
Subjective material well-being
Subjective estimates of their own material well-being by the respondents are generally considered to be unreliable measures if used on their own, as they are typically found to be weakly correlated with objective well-being indicators. For example, evidence suggests that the impact of deprivation on subjective economic stress is greater in more affluent countries because individuals assess their well-being relative to others (Whelan and Maitre 2009 The domain index is calculated using the same formula as for the other composite domains (see Formula 1). The original Likert scales of subjective indicators were transformed into the binary indicators for the sake of comparability across the domains. The first indicator 'household's capacity to make ends meet' equals 1 if the respondent chose responses 'easily and 'very easily' and 0 otherwise; this indicator is weighted by the proportion of households who chose responses 'with difficulty' and 'with great difficulty'. Overall, 3.5% of households reported that they made ends meet easily or very easily, while over 45% of households reported that they made ends meet with difficulty or great difficulty. The second indicator, 'household's living conditions', equals 1 if the household reported 'good' and 'very good' living conditions, and 0 otherwise. This measure is weighted by the proportion of households who reported 'bad' and 'very bad' living conditions. Overall, 37.2% of Russian households reported that their living conditions were good/very good, whereas 13.8% of households reported bad/very bad living conditions. Not surprisingly for public opinion questions like these, the majority of respondents chose the middle categories. As previously, different weights have been applied for twelve population subgroups (see Annex, Table 1 ). The two indicators were found to be weakly positively correlated (Spearman's rho equal to 0.095), but, as in the case of housing, they were still combined within one summary measure for further investigation.
Combining the domain indices into an overall material well-being index
After a set of domain indices had been obtained, these needed to be combined into an overall material well-being measure. In order to combine domain indices which are based on different measurement units, we transformed numerical scores into ranks (in ascending order). This put domains on the same metric and enabled us to combine income domain with other domain indices. The number of unique ranks varied across the domains due to different numbers of indicators. The highest number of unique ranks was in the income domain (8, 466) . The durables domain had 1,054 unique ranks, the basic needs domain -687 ranks, the housing domain -243 ranks. The subjective well-being domain, which consisted of only two indicators, had the lowest number of unique ranks (27). These untransformed ranks were standardized by dividing each rank by the maximum rank of the domain and multiplying this by 100. Thus all the domains have the same range, with 0 for the lowest level of material well-being and 100 for the highest level of material well-being.
As we explained above, in the process of constructing the domains it became clear that some domain indices are less reliable measures of the relevant aspects of material well-being than others. Firstly, the indicators within the housing domain are weakly correlated, which reflects the country specific situation in the housing market. Secondly, the subjective domain comprises only two indicators. We estimated the correlation coefficients between all pairs of domains ( Table 7) . The income domain was positively correlated with all other domains (including a strong association with basic needs, an average association with durables and housing and a weak association with subjective material well-being). The basic needs domain is strongly positively correlated with income and durables, and less strongly with subjective well-being, whereas correlation with housing is negligible. The housing domain is most strongly associated with income and subjective well-being. A reliability test shows that the highest level of internal consistency is achieved for a summary index comprising the three material well-being domains: income, basic needs and durables (Cronbach's alpha equals 0.710). This index will be further referred to as the basic material well-being index. If the housing domain is added to this index, its internal consistency decreases (Cronbach's alpha drops to 0.643). The reliability of a summary index, however, rises again if all five domains are combined (Cronbach's alpha is 0.658). We will refer to this measure as the extended material well-being index and will use it to see whether it adds anything to the analysis compared to the basic three-domain index. The approach in constructing the composite material well-being index was to conceptualize the various aspects of material well-being, as measured by each domain, as separate and distinct, though they may have cumulative effects for any household. For instance, this means that if a household has a high score in income and basic needs, its score on the summary material well-being index should be higher if compared to a household that has a high score in income and a low score in basic needs. At the same time, a high score in the income domain should not fully compensate for a low score in the basic needs domain. Weighting gives us control over these issues. For this purpose, the standardized domain scores were factor analyzed (using the Maximum Likelihood method) deriving weights for their combination. The analysis was run for indices that combined three, four and five material well-being domains. Respectively, the first factor explained 63.3, 49.9 and 43% of total variance and appeared to be a suitable summary measure across all three combinations of domains. The weights that were derived from the analysis 20 are shown in Table 8 .
In all three summary material well-being indices the highest contribution is provided by the basic needs domain; the durables domain has the second most important weight, followed by income. Consequently, our summary indices put the main emphasis on the non-monetary measures, rather than on current income. Compared to the basic needs domain the weight of the subjective well-being domain is 5 times as low, and the weight of the housing domain is 9 times as low, which is a consequence of a weaker correlation of these two domains with the rest, and their low reliability scores. This weighting provides a certain degree of cancellation of the impact of less reliable domains in the overall index. For example, in the unlikely, extreme case of a household ranking top on the income domain, but bottom on the housing domain, it will be ranked top in terms of overall material well-being. This would be in contrast to the 50 th percentile if the two domains were combined with equal weights. The choice of one or another summary index depends on research objectives.
Testing the validity of index
In order to test the validity of the domain and composite indices we first looked at the relationship between the aggregate material well-being indices and a conventional income measure. Although income is positively correlated with other material well-being domains, it turns out that per capita income measure and the summary material well-being index rank households quite differently ( Table 9 ). The most stable groups seem to be the first (the poorest) and the fifth (the richest) quintiles. However, only 57% of households falling into the fifth quintile by per capita income keep their place in this quintile by the summary material well-being measure. In the first quintile this figure is 48.7%. In the rest of the distribution the mobility between quintiles is much higher. Occupational class is used in social stratification studies as an indicator of life-long earnings and life chances that are not properly captured by the more volatile current income (Breen 2004; Grusky and Weeden 2008) . Family composition is another factor that has an impact on dimensions of well-being; household income varies across the family life-course (Rig and Sefton 2006) . This association was documented for the first time by Rowntree (1901) , who has pointed to the three stages in the life-course of workers in which they are more likely to fall into poverty (childhood, early middle life and old age).
The observed patterns confirm the presence of expected linear associations between material well-being and social class, as measured by the highest occupational status in the household (Figure 1) . The summary material well-being index produces the clearest pattern of differentiation between the social classes, compared to all other well-being measures. The regression of a summary index on demographic composition, which reflects the lifecourse stage of the household, has contributed new information about the relative position of various demographic groups in Russia. The analysis on the basis of income measures typically shows that families with children are the most disadvantaged group in Russia (Ovcharova, Popova et al. 2007 ). Our analysis confirms that the presence of children greatly reduces material well-being of households in terms of income and housing. However, households without children have lower scores in terms of basic needs, durables and subjective material well-being (Figure 2) . Thus, neither of the material well-being domains provides a full picture of living standards of demographic groups if used alone. As well as looking at the socio-demographic characteristics of households that influence material well-being it is also interesting to consider how various material well-being measures impact relevant outcomes. Here we focus on a measure of overall life satisfaction (question 'How are you satisfied with your life overall?' with a 5-item response scale ranging from 'quite satisfied' to 'not satisfied at all') which is often used as proxy for individual wellbeing (Schokkaert 2007) . It would be expected at the population level that, other conditions being equal, respondents who can be defined as having low living standards would also be more likely to have lower scores on a life satisfaction measure, and vice versa. The use of this broad measure is also justified by the fact that our aggregate index already contains two material well-being focused measures within the subjective well-being domain.
In Figure 3 we report the results of the OLS regressions with an overall life satisfaction as the dependent variable and domain indices and summary well-being indices as predictors.
The resulting regression coefficients for any of our summary indices are twice as high as for income domain, 1.3 times as high as for basic needs, 1.8 times as high as for durables and 4.4 times as high as for housing and 1.4 times as high as for subjective well-being. Hence, the summary well-being measure adds significantly in the way of discriminatory capacity as far as overall life satisfaction is concerned. 
Conclusions
This paper suggests an approach to the conceptualization of household material well-being as a composite of different dimensions or domains. These include income, the capacity to satisfy basic needs, durables, housing and a measure of subjective material well-being. Each dimension is measured independently using the best indicators available, to generate a score or domain index for each aspect of material well-being. The prevalence weighting within the separate domains enables us to account for disparity in resources and consumer preferences across the population subgroups. The final domain scores are then combined with explicit, empirically derived weights, to generate a summary material well-being index.
While recognizing income as a valuable measure of household material well-being in its own right, this paper argues that it should not be the only material well-being measure applied.
The other dimensions of material well-being might contribute crucial further information about the relative position of various social and demographic groups on a stratification scale.
The advantage of the proposed material well-being index is that it can be used both as a summary measure, but it can also be decomposed so that the performance within the separate well-being domains can be identified and the analysis of well-being extended. For example, the analysis for Russia showed that groups that typically appear the most disadvantaged in terms of current income (families with underage children) are doing better than others in terms of availability of durables and satisfaction of basic needs.
The domain indices and overall material well-being indices were validated by exploring their relationships to key socio-economic attributes, which were previously shown to be strongly associated with individual material well-being. The results showed that the summary indices of material well-being are characterized by greater differentiation in relation to such measures, as occupational class and life satisfaction. This allows us to conclude that our summary indices best capture the latent concept of material well-being. However, more elaborate regression analysis is required in order to confirm whether combinations of these different forms of material well-being are more than the sum of their parts: that is, they are not simply additive, but interact and may have more impact, if found in certain combinations.
Finally, it is important to note that although the proposed material well-being index is substantially linked to the GGS data for Russia, the methodological approach that we applied can be easily replicated in other GGS countries, and using other surveys that collect information on several aspects of material well-being. This is a subject for future research. , to define our dimensions for us. The OECD handbook on composite indicators stresses that PCA and FA should be used with caution, as they may "identify dimensions that do not necessarily help to reveal the clustering structure in the data and may actually mask the taxonomic information" (OECD 2008, p. 26) . Generally speaking, PA and PCA, being non-probabilistic methods, are very sensitive to slight alterations in the structure of data; and there is no 'objective' procedure for judging the validity of their results.
Annex
7 For example, Eurostat treats 'the presence of mortgage or rent payments, utility bills, hire purchase instalments or other loan payments' in the household as a component of the EU material deprivation index.
8 In our case the options for the denominator are as follows: the proportion of households who have nominated an item as a necessity; the proportion of households who report that they do not have an item or who report an enforced lack of an item. All these options are essentially variations of the prevalence weighting approach. The first option which relies on judgments about the relative weights of items made by respondents themselves should be a preferred option, but these data are not available in our survey, and in fact are rarely collected in general purpose large-scale surveys. In the absence of the public opinion data, we relied on the information about actual consumption choices, and among the two options available we opted for accounting for the 'enforced lack' as it captures the preferences of individuals. 9 The sample yields functional values for a segment as small as 1.5% of the total population. In this case the sample error is 20% at 95% confidence level. 10 It is noteworthy, the use of reference group-level weights generally leads to the reduction in inequalities between various population subgroups, because in this case the position of each household is estimated relative to the position of its reference groups, rather than relative to the average national standard. The more disadvantage groups are likely to have lower living standards. For example, if the national-level prevalence weights were applied in the durables domain instead of the reference group-level weights, the gap in average well-being scores between households from large cities and the rural area would be 1.2 times as high as it appears to be under the current weighting scheme, while the gap between households with children and households of pensioners would be 1.8 times as high as under the current scheme. This issues deserve further consideration in future research.
11 The natural logarithm of per capita income was regressed on a set of household characteristics, including household composition, education level, labour market status, presence of various sources of income and dummies for the region and the type of settlement to account for the unobserved parameters of the local market.
12 The minimum consumer basket -referred to as the Minimum Subsistence Level (MSL) -is the official poverty threshold in Russia. The value of MSL is calculated separately for three socio-demographic groups -children up to 16 years, persons of active working age (men of 16-59 years and women of 16-54 years) and persons of pension age (men of 60+ years and women of 55+ years). It is set quarterly in all 83 regions, and for Russia as a whole. 13 We did not apply any equivalence scale, following the standard practice of the national statistics agency which uses per capita incomes. This is unlikely to alter our results significantly because the structure of household consumption in Russia differs from that in a mature market economy. The share of spending on rent and utilities is substantially lower, while the share of spending on food is higher, resulting in lower economies. Previous studies for Russia indicated that the elasticity coefficient based on the analysis of Engel curves (food shares) was equal to 0.9 in early 1990s (See: Klugman, J., Ed. (1997) . Poverty in Russia: Public policy and private responses. Washington,
